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Introduction
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Introduction Radio periodicities

Orbital periodicity P,=26.4960+0.0028d  “
Long-term periodicity = P,,,=1667+8d -
(Determined from radio data; Gregory, 2002) :
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Introduction

Long-term variability in Fermi LAT data
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Results Wavelet analysis of Fermi LAT data
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Results Wavelet analysis of Fermi LAT data
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Flux density (10 ph cm™? s71)
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Conclusion

In the interval © = 7.2, where timing analysis fails in finding a
periodicity in GeV gamma-ray emission, there occur on the contrary
two periodical signals, one in the orbital phase interval ® =0.0- 0.5
(periastron), and the other in the interval ® = 0.5 - 1.0 (apoastron).

Our conclusion is that it is the presence of this second periodicity that
disturbs the timing analysis. Indeed, two peaks along the orbit are
evident when data at © = 7.12 - 7.42 are folded with the orbital

phase.

Thank you!
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Appendix Data analysis

*Fermi Science Tools vOr27p1

*Script like_lc.pl by R. Corbet

*Data from MJD 54683 to 56509 (08/05/2008 - 08/05/2013)

*Only event class photons were used

*Photons with zenith angle > 105° were excluded

*Spatial model for Galactic diffuse emission (gal _2yearp7v6_VO0.fits)
Instrument response function P7V6

*Model files generated from the 2FGL catalog (Nolan et al., 2012)
*All sources within 15° of LS | +61°303 were included in the model
*Time bin sizes of 1 and 5 days

*Energy range 100 MeV to 300 GeV

Jaron & Massi (2014, submitted to A&A)
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Appendix Comparison with previous results

Flux (108 ph em? )

Folded light curves
for© =6.79 - 6.92.
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Appendix Lomb-Scargle timing analysis
Gamma Radio 8.3 GHz
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Appendix Lomb-Scargle timing analysis (zoom)

Gamma Radio 8.3 GHz
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Appendix The two models

MICROQUASAR BINARY PULSAR

Cometary radio emmission

Relativistic jets

14

Compact object
of center

Disk outflow

Ultraviolet and Accretion disk —

optical emission
{' 3 y-rays

C, Microblazar

Mirabel (2006)
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Appendix
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Appendix Prediction of the radio outbursts

@ Old method: Assume orbital period P; as periodicity of the radio
outburst = timing delays with sawtooth trend (Gregory, 2002).

@ Periodicity of the observed radio outburst: Payerage = 26.70 £ 0.05d.

@ Phase jump of 0.5 during every minimum of the long-term
modulation.

@ Easy formula for the prediction of the observed radio outburst:

0.2 for K odd,

Doutburst = { 0.7 for K even,

with

: (t—49174 MJD)
K = int .
Plong

@ By minimizing the variance of timing delays we determined
Paverage = 26.704 + 0.004d (Jaron & Massi, 2013).
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Appendix lllustration of the prediction

1 1 27 1
f(t) = A [5 + 5 COs (F (t — tO) — 27Tq)outburst)]
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Appendix Timing analysis with all GBI data
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Appendix Alternative explanation for long-term modulation

@ Periodic changes in the density of the equatorial disk of the Be star.
@ Common phenomenon in Be stars, but then periodic changes in the

V/R ratio of Ha line are observed.
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® Long-term periodicity Piong not found in the V/R ratio of the Ha line
of LS | +61°303 (Zamanov et al., 1999)
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Appendix Two peak accretion model
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Appendix

n (deg)

The Massi-Torricelli model

Both the long-term periodicity and the orbital shift of the radio
outburst can be explained by variable Doppler boosting (Massi &
Jaron, 2013) as shown in Massi and Torricelli (2014).
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